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XXVIII. A Letter to the Right Honourable 
the ILarl of Macclesfield, Prefident of the 
Royal Society r , concerning the Method of 
conflruSling a Table for the Probabilities 
of Life at London, from the Reverend 
William Brakenridge, D. D. and F.R. S. 

My Lord, 
Read April 24. XT' OUR character in the philofophi- 

l75S ' X ca l world, in the relation you 
bear to each member of our illuftrious Society, makes 
me prefume to offer my thoughts to you, on a very 
interesting fubjedt, the probability of human life 
from the bills of mortality. For as it has fome dif- 
ficulty, and requires an accurate examination of many 
circumftances, I could not poffibly fend fuch calcu- 
lations to any one who underftood them better, or 
could more quickly difcover any miftake, or falla- 
cious reaioning ; and I hope your ufual goodnefs, 
and indulgence to every induftrious inquirer will ex- 
cufe me, that I give you this trouble. 

The great Dr. Halley, who had a Angular faculty 
of applying his mathematical knowlege to the pur- 
pofes of life, was the firft who particularly attended 
to this fubjecT:. In the year 1692, from the bills of 
mortality at Breflau, he reduced it into a fort of 
fcience ; and gave a table of the probabilities of 
life, that hitherto has been juftly efteemed the moft 
exadt of any thing of the kind ; from which he and 
others have deduced many propofitions, that are 
2 highly 
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highly ufeful. But a doubt having arifen, whether 
that could properly, or with any accuracy, be ufed 
by us at London, as we are in a different country, 
and perhaps in a different way of life, I have been 
at fome pains to inquire into this, and fatisfy myfelf 
about the objections. And I imagine, that I can 
now fhew how that table may be altered, to fuit our 
cafe with fufficient exadtnefs. 

In the London bills of mortality, for the laft 30 
years, there is always added an account yearly of the 
number of burials under each age, at the diftance of 
ten years, and of children more particularly under 
two years, between two and five, and between five 
and ten; which numbers are curious and ufeful. And, 
I believe, though there may fometimes be fome in- 
accuracies and omiffions, thefe numbers are as ex- 
actly given as in our cafe can be expected : and what 
may be objected, is not fo much to the incorrectnefs 
of them, but to what arifes from our circumftances, 
that will not allow them to be proper, to fhew the 
probabilities of life in all its periods. 

As I am inclined to think, that no table can be form- 
ed from them, as they are at prefent, that will be fuf- 
ficiently accurate above 20 years of age, I fhall make 
fome obfervations that feem to fhew this, before I pro- 
ceed to what I have propofed. And that we may have 
a more accurate view of the numbers, and be able 
more certainly to reafon about them, let us take the 
fums of all the burials under each age, for the laft 
ten years, from 1744 to 1753 inclufive.j and then 
the tenth part of thofe fums will give, at an average, 
the burials at each particular age in a year: And 
they will ftand as in the ad column of the annexed 

table. 
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table. Of which the fum for one year is 12867. 
But if we fuppofe, that there are 2000 more burials 
yearly than in the bills, on account of diffenter* of 
all denominations, and thofe burials that are carried 
out of town, and not accounted for, as has been 
mentioned in my letter lafl year, concerning the num- 
ber of inhabitants ; the whole number of burials will 
then be 24867 yearly. And we muft v. ke the pro- 
portional parts of 2000, and add them to the num- 
bers of burials at the different ages, which will give 
all the burials at each} and the numbers fo aug- 
mented will ftand as in the 3d column. And if we 
likewife take the numbers of the dead, at the fame 
periods at Breflau, they will be as in the 4th column. 
The numbers in the firft denote the years. 
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Now when we confider the feries of numbers, re- 
prefenting the dead at London, it feems plain, that 
above 20 years of age it is unnatural j and therefore 

Vol. 49. Z cannot 
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cannot be a true reprefentation of the probability of 
life. In the age between 20 and 30 there appears to 
die near three times the number, that die between 1 o 
and 20. For the numbers are as 2070 to 741 ; which 
cannot poflibly be from the natural decrements of 
life ; becaufe we generally fee, that people between 
20 and 30 are nearly as healthy and vigorous, as be- 
tween 10 and 20 ; but it muft neceflarily arife, from 
the great increafe of the number of the people at 
that age, by the acceffion of ftrangers. And then, 
on the contrary, above the age of 50, the numbers 
feem to reprefent the decrements of life flower, con- 
trary to the natural courfe : For the numbers of the 
dead after that age continually decreafe. From 40 
years of age to fo they are 2604, but in the three 
following decennial periods they are as 2045, 1610, 
1 145 ; that is, in the more healthy ages there are 
more burials, than in the more infirm and unhealthy; 
which is not to be accounted for without fuppofing, 
that great numbers retire after the age of f o into the 
country. For after that time, as infirmities and dif- 
eafes greatly increafe, the burials ought at leaft not 
to be fewer, till the number of people is nearly ex- 
haufted. And indeed it is evident to common ob- 
fervation, that a great number in advanced age retire 
from the town ; from which it muft follow, that the 
numbers of the dead cannot give a true reprefenta- 
tion of the probability of life. 

If, in the next place, we compare the numbers 
of the dead, in the feveral periods at Breflau, with 
thofe at London, we fhall plainly fee, that the former 
{hew the decrements of life in a natural and regular 
way, and free from the above difficulties and objec- 
tions. 



[ '7i I 

tions. In the infant ftate, under 2 years of age, there 
is one-fifth loft by death j but afterwards, as they 
gather ftrength, the deaths are diminished till be- 
tween 10 and 20 j and from that age the mortality 
gradually increafes, till after the age of 40 ; when 
the number of the dead continues nearly the fame, 
though the probability of life continually decreafes 
till the age of 80 ; and then at length, the living be- 
ing almoft all exhaufted, the burials are greatly di- 
minifhed. All which feems to be agreeable to the 
courfe of nature ; but, contrary to what we fee in 
the London bills, efpecially after f o years of age, as 
we have already obferved. However, they both agree 
in this, that the moil healthy age is between 10 and 
20, and the infant ftate under 5 years of age the 
moft uncertain for life. 

But indeed it muft be acknowleged, that in com- 
puting the Breflau table, Dr. Halley had great ad- 
vantages, which have made it fo perfect. He had 
the number of births given, befides the burials at 
the different ages, in an inland town, where there is 
no great concourfe of ftrangers. But with us at 
London the number of births is not known j be- 
caufe of the number of diffenters of various deno- 
minations, both foreigners and natives, of whofe 
baptifms there is no account taken ; which makes 
our bills at prefent very imperfect. For none are put 
into our bills but thofe who are baptized, according to 
the form of our eftablifhed church. And therefore 
there are fome thoufands omitted, and yet many, 
perhaps the one-half of them, who are not baptized 
with us, bury with us ; which greatly perplexes our 
bills. And under this difadvantage it appears very 

Z 2 * difficult 
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difficult, to make an accurate computation of the de- 
crements of life through the different ages ; though 
this defect I imagine I mall be able nearly to fupply. 
But I think, without examining the feries of num- 
bers refulting from our bills, if we only confider the 
circumftances of our great Metropolis, we fhall plainly 
fee, that above 20 years of age there can be no de- 
pending on the number of our burials, fo as to com- 
pute the probability of life. For after that age, there 
is fuch a multitude of Grangers come here, from 
all places ; fome to fettle for life, others to flay for 
a time to acquire fome fortune or employment, and 
others only to remain a few years or months, that our 
burials are always in a fluctuating ftate. Servants, 
journey-workmen, and young people, that are to 
pufh into life, generally come at that age ; fome of 
which come only for two or three years j and then, 
if they furvive, retire again into the county; all 
which occafions fuch a great number of accidental 
burials, that it feems plain, that our bills cannot be 
fo regular as to fhew the probability of life above 
20 years of age. And therefore, by the way, it 
may be obferved, that the greater!: number of peo- 
ple is between 20 and 30 ; for at that age there is 
above 160000, that is, above a fifth of the whole; 
which is twice the number that is between 10 and 
20. And thus, I think there are fo great objections 
to our bills, in the ages above 20, that they feem to 
me to be improper, to make any computation of the 
value of lives from them. And it were to be wifhed, 
that fome inland town could be found in England, 
where there was kept an accurate regifter of births 
and burials, with the* ages of the deceafed, and where 

there 
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there is no great confluence of Grangers ; or rather 
that a dozen or twenty parifhes, contiguous to one 
another in the country, could be found to keep fuch 
a regifter ; for that would be of more general ufe. 

There have indeed been fome ingenious men who 
have thought, that our London bills are correct 
enough to form a table from them, which may bet- 
ter agree with our circumftances, 'than that which 
Dr. Halley has given us. And Mr. Smart was the 
firft who endeavoured to do fomething in this way, 
from our bills only, about 1 8 years ago. But, in 
the table made by him, he feems to have been greatly 
miftaken ; for he has made no allowance for the 
acceffion of ftrangers, but coniidered the numbers of 
the dead, in all the periods of life, as all come from 
thofe born here ; whereas it is evident, that the 
ftrangers, above 20 years of age, are at leaft equal to 
them. And this has brought this paradox into his 
table, that young people between 12 and 18, at Lon- 
don, are much more healthy than at Breilau, or in 
any country place in England. For according to 
him, in the 13th year, 2 die only out of 479 ; but 
at Breilau there die 6 out of 63+; that is, there is 
double the number die more at Breilau than at Lon- 
don ; which appears impoflible. But between 30 
and 40, he makes them much more unhealthy than 
they are ; for at 40 he fuppoles one to die in 29 ; 
whereas there does not die above one in 30, all ages 
taken together, with infants included, as I have 
fhewn in my letter laft year. Another ingenious 
gentleman, having feen this inconfiftency, has endea- 
voured to correct it, by fuppofing that the number 
of ftrangers that come to fettle in town, after 25 years 

of 



C *74 ] 

of age, is inconfiderablc ; and that above that age, 
the numbers of burials may be confidered, as arifing 
from the natural degrees of mortality ; and then by 
proportion, increafing the numbers of the living cor- 
refponding to all ages below 25 ; fo that the table, 
altered in this manner, is the fame with Mr. Smart's 
above that age. And it muft be confeffed, that this 
correction is very proper, and worthy of its au- 
thor. But ilill the table is greatly defective, as he 
has made no allowance for the recefs of great num- 
bers, who after they have been a number of years 
in town, leave it, if they furvive ; and of many 
others who, after the age of f o, retire from bufinefs 
into the country. And which is fo very obvious, 
that our burials are fewer, than by proportion they 
ought to be after 50 years of age, as I have men- 
tioned above, and by confequence the people ap- 
pear more healthy after that age ; fo that after 70 
they feem more healthy than at Breflau. For at 7^ 
there appears from this table to die 4 out of 47, 
whereas at Breflau there die 10 out of 88. 

And that a great number retire from the town, after 
the age of f o, or before, is farther evident j if we 
fuppofe, even according to this corrected table, that 
one in 25 die at the age of 50. For then the num- 
ber of people alive, between 40 and 50, will be 
greater than 2604 multiplied by 25, or 651003 which 
ought to be exhaufted by all the deaths in the fubfe- 
quent periods. But all the deaths which ought to 
arife from that number of living, in the following 
years to 90, according to the bills in the 3d column, 
is 5315 multiplied by 10, or 53150; which is lefs 
than the people that were alive between 40 and 50, 

by 
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by 11970, or more. And therefore above 1 1000 of 
thofe between 40 and yo, muft have retired from 
town. 

But now, as our bills are defective, it is next to be 
confidered, what we at London are to do at prefent, 
and what method of computation we are to follow ? 
And I imagine it is very obvious what may be done. 
Our bills may be ufed fo far as 14 or ao years j for 
there is certainly no increafe of our people till the 
age of i 4 j becaufe few young people come to town 
till they are fit to be apprentices or fervants. And be- 
tween 14 and ao, though many come at that time, 
yet there is an emigration of a great number from 
hence to fea, to other countries, the univerfities, 
and country academies, that nearly balances the ac- 
ceffion of flrangers. And then, after 20 years of 
age, I believe the Breflau bills will be fufficiently cor- 
rect, to fhew the probability of life within and about 
the city. And if fo, a table may be made from both 
bills, that will agree with our cafe here with fufficient 
exadfcnefs. For I cannot find, that there is any dif- 
ference in the bills, above the age of 20, that can be 
depended upon. And I fee no reafon why our air 
fhould not agree, as well with thofe in advanced life, 
as that at Breflau, and our people be equally healthy. 
And this is not mere conjecture ; for, as far as I can 
examine into it, a variety of things feem to con- 
firm it. 

Breflau is nearly in the fame parallel of latitude 
with London, and therefore their feafons cannot be 
very different j and it is a large town, containing 
above thirty thoufand inhabitants, according to Dr. 
Halley j and fo the air, and circumftances of life,, can- 
not 
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not be fo conducive to health as in the open country. 
And confequently unlefs all great towns that are lefs 
than London, and nearly in the fame latitude, are 
more healthy, there can no reafon be given why 
Breflau (hould be fo. It is true it cannot be demon- 
ftrated, that they are equally healthy, to perfons above 
14 or 20 years of age; but when we fee the tables 
that have been made from our bills, and obferve the 
inconfiftency that appears in them, which is owing 
to the fluctuating ftate of our city ; we fee no reafon 
to think otherwise, and we rather feem to have fome 
prefumption that it is fo. Becaufe, if we look into 
Mr. Smart's table, we find, that he has made the 
people more healthy between 12 and 18, and after 
70 years of age, than at Breflau ; and yet more un- 
heal thy in the ages between thefe periods j which 
feems to be near to a contradiction : For why they 
mould be more unhealthy in the intermediate years, is 
notpoffible to be accounted for. One would rather 
think, that if in the extremities of life they were 
more healthy at London, they could not be lefs healthy 
in the middle, and ftronger part of it. Or, if we 
confult another form of this table ingenioufly cor- 
rected, we fee, that people appear ftill more healthy 
after 70 than at Breflau ; which feems to be incon- 
fiftent with their being more unhealthy in younger 
life. For one would imagine, that the inclemency of 
any climate or place mould affecl: people more with 
the infirmities of age, than thofe that are younger, 
and yet in their vigour. But if we account for this 
variation of the table, by fuppofing, that after the 
age of 50, many retire from town, as I have men- 
tioned 
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tioncd above, this will deftroy the whole hypothefis, 
upon which the table is formed. 

If we fuppofe that one in 34 die at Breflau in 
the year, as appears from Dr. Halley's table, and one 
in 30 at London, this difference does not fhew, that 
the probabilities of life in both places are not the 
fame above 20 years of age ; for it may be fully ac- 
counted for, from the different probabilities under 
the age of 4. Becaufe every year, at London, there 
dies one-fourth of the infants, under 4 years of age, 
more than at Breflau ; which, without conhdering 
the other differences that may be between that age 
and 1 f , will more than account for the difference I 
have mentioned. At London the proportion of one 
in 30, comprehends all, as well ftrangers as natives ; 
but at Breflau the proportion of one to 34 is only to 
be underftood of thofe that are born there. Mr. 
Smart, in his table, has made the proportion among 
thofe that are born at London to be one to 24, and in 
his table corrected it is made as one to 19 > but in 
the table that I have conftrudted from the Breflau 
and London together, it is one to 21,5 ; which is a 
medium between them. 

If it be faid, that from our bills the infant flate, 
under the fifth year, certainly appears more un- 
healthy than at Breflau, and therefore probably it is 
fo in advanced life : It may be anfwered, that pofll- 
bly our grofs air may not fuit fo well with infants, 
and yet may agree well enough with them after they 
become ftronger j as we fee fome forts of food are 
improper for the infant ftate, and yet do very well 
when nature comes to maturity. And it may likewife 
be alleged, that perhaps we are in a bad way of 

Vol. 49. A a managing 
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managing of them, that many are deftroyed, with 
fleepy and poifonous cordials, and others loft thro' 
the want of care and tendernefs, or wickednefs of 
our parifh-nurfes j for 1 know that there is not one 
in five furvives their management. 

And thus, from all thefe confiderations, I think it 
may be allowed, until it is otherwife demonftrated, 
by bills formed in a different manner from what we 
have at prefent, that the probabilities of life are much 
the fame at London as at Breflau, at the age of 20 
or after 14. And if we take this for granted, we 
Ihall from thence be able to form a ufeful table, for 
thofe within our bills, by accommodating and join- 
ing the bills of both places together. And we may 
alfo nearly determine the number of infants born 
here, which hitherto has not been confidered. 

To find the number of births, by which I mean all 
thofe that are born alive, fo as they might have been 
baptized, we rauft have the number of burials known, 
at leaft in the feveral periods, till the 20th year ; viz. 
under 2, between 2 and 5, between 5 and 10, and 
between 10 and 20. And it is evident, if we fup- 
pofe no acceffion of ftrangers, that the number of 
living in any one year will be equal to the difference 
between the births, and the fum of all the fubfe- 
quent burials at each age till that year. The num- 
ber of the living in any one year is eafily known, if 
we fuppofe the probability of life to be the fame as 
at Breflau ; for then the number of dead there will 
be to the number of living, as the dead at London 
to the living. Thus in the 20th year the dead and 
living at Breflau are as 6 and 508, and the dead at 
London are 73, or more exactly 72, 88 j therefore 
2 the 
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the living mult be 7263. The dead in the inter- 
mediate years at London may likewife be found, by 
means of Dr. Halley's table. For, by proportion, if 
the dead at Breflau from the age of 10 to 20 com- 
plete be 61, and in the 20th year 6, and the dead 
at London for the fame period be 741 j then will the 
dead in the 20th year be 73. And therefore if the 
living at London, in the 20th year of their age, be 
found to be 7263 ; this muft be equal to the num- 
ber of births, having fubtradted from them all the 
dead in each of the preceding nineteen years. And 
confequently if we put x for the number of births, 
we mall have this fimple equation,. 
x — 8819 — 2006 — 805 — 741 + 73 = j26$ j 
and thence the number of births x = 1 9 f 6 1 , And 
the fame number would have been produced from 
any intermediate age, between 1 2 and 20. So that 
if we could be certain of the number of the dead, 
there could be no doubt but, that 19561 would neady 
at an average for ten years, be the whole of the 
births yearly. And this is greater than the number 
of baptifms known 14626, taken likewife at a me- 
dium, for the fame ten years, from 1743 to 1753 in- 
clufive, by the number 493 y. 

From which, by the way, we may fee, as this 
difference between the births and baptifms muft 
be occafioned by dhTenters, that the number of 
fuch of all denominations, both proteftant and po- 
pifh, with the Jews, do not make above one-fourth 
of the whole of the people within the bills of mor- 
tality ; and confequently that the proteftant diffent- 
ers, exclufive of Quakers and Jews, are not above 
an eight part of the whole. And we may alfo ob- 
fervc, that as the difference between the births 

A a 2 19 761, 
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I9f6i, and burials 248671*55306, there muft be 
a conftant fupply, yearly, of at leaft 5000 ftrangers, 
to keep up the people within the bills, to their pre- 
fent number : And the births are to the dead yearly, 
about 4 to 5% 

If we had, in the fame manner, computed the 
births from Mr. Smart's corre&ed table, they would 
have been found to be 17992, that is, 1569 fewer 
than we have made them. And if from thence we 
had calculated the number of people living to 20 
years of age, and afterwards, by proportion, to 90, 
the whole number of people within the bills would 
have been about 52 1 000 j which is above 1 joooo 
fewer than any other reafonable calculation can 
make them ; which I think clearly fhews, that the 
hypothefis upon which that table is founded muft be 
wrong, and that what I have laid down above is nearer 
to the truth. 

Now, from the births found 19 761, and the 
numbers of the dead in the different periods 
known by our bills, it will be eafy to form a table of 
the decrements of life ; becaufe the dead in the in- 
termediate years may be found by what has been 
faid above. And accordingly I have computed the 
following, which is conftrucled from the London and 
Breflau bills together ; which I think is a furer me- 
thod of computing for us at London, than from 
either of them alone. The firft part to the 21ft 
year, is done from our bills, and the other part from 
the Breflau; but it is formed in fuch a manner, that 
it goes on as if from the bills of one place only. For, 
after the age of 20, it is continued by proportion, by 
making the dead at London in the decennial periods, 
to have the fame ratio to one another as the dead at 

Breflau. 
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Breflau. Itfuppofes iooo perfons born in one year, 
and fhews the annual deereafe of them by death till 
87 years of age, which may be confidered as the ut- 
moft period of life. The intermediate numbers, 
marked d } mew the dead in each year. The ufe of 
this table is well known to all who can compute the 
value of annuities for lives. 
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And now, my Lord, I doubt I have made this 
Letter too long ; but the importance of the fubjecT: 
will, I hope, excufe me. And if I have been mis- 
taken in any particulars, I muft confide in your ufual 
goodnefs to forgive me $ for you are fenfible of the 
difficulties that occur. My endeavours, if I have not 
fiicceeded, will perhaps excite others, who have more 
leifure, and greater abilities, to make farther inqui- 
ries. I have fome other things upon other fubjedts 
which I mall prefume fhortly to offer to your confe- 
deration. And in the mean time I am, with the 
greateft affedtion, My Lord, 
Sion-College, Your Lordfhip's moft devoted 

April 24, 1 7 55. and faithful fervant, 

W m . Brakenridge. 
XXIX. 



[ i«x ] 

Breflau. It fuppofes iooo perfons born in one year, 
and fhews the annual decreafe of them by death till 
87 years of age, which may be confidered as the ut- 
moft period of life. The intermediate numbers, 
marked d, fhew the dead in each year. The ufe of 
this table is well known to all who can compute the 
value of annuities for lives. 
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And now, my Lord, I doubt I have made this 
Letter too long; but the importance of the fubject 
will, I hope, excufe me. And if I have been mis- 
taken in any particulars, I muft confide in your ufual 
goodnefs to forgive me ; for you are fenfible of the 
difficulties that occur. My endeavours, if I have not 
fncceeded, will perhaps excite others, who have more 
leifure, and greater abilities, to make farther inqui- 
ries. I have fome other things upon other fubjecls 
which I fhall prefume fhortly to offer to your confi- 
fideration. And in the mean time I am, with the 
greateft affection, My Lord, 

Your Lordfhip's moft devoted, 
and faithful fervant, 

W m . Brakenridge. 

XXIX. 



Sion-College, 
April 24, 1755. 



